A moderately halophilic, aerobic bacterium, strain BZ-SZ-XJ27 T , belonging to the genus Halomonas, was isolated from a saline-alkaline lake in the Xinjiang Uyghur Autonomous Region of China. Phylogenetic analysis based on 16S rRNA gene sequences and a multilocus sequence analysis using the 16S rRNA, gyrB and rpoD genes demonstrated that strain BZ-SZ-XJ27
T (the highest 16S rRNA gene sequence similarity) showed relatedness values of 53 and 38 %, respectively, demonstrating the separateness of the three taxa. The bacterium stained Gram-negative and the cells were motile and rod-shaped. The strain formed creamy-white colonies and grew under optimal conditions of 1.42 M Na + (range 0.22-4.32 M Na + ), pH 8.0-8.5 (range pH 6.0-10.0) and 39 8C
(range 4-43 8C). The dominant fatty acids were summed feature 8 (C 18 : 1 v7c/C 18 : 1 v6c; 36.6 %), C 16 : 0 (25.9 %) and summed feature 3 (C 16 : 1 v7c/C 16 : 1 v6c; 21.2 %).
The dominant polar lipids were two unknown phospholipids, phosphatidylethanolamine and phosphatidylglycerol, and the main respiratory quinones were ubiquinone 9 (Q-9; 89 %) and ubiquinone 8 (Q-8; 10 %). The genomic DNA G+C content was 61.7¡0.8 mol% (T m ). On the basis of phenotypic, chemotaxonomic and phylogenetic features, strain BZ-SZ-XJ27
T is proposed to represent a novel species, Halomonas urumqiensis sp. nov., within the genus Halomonas of the family Halomonadaceae. The type strain is BZ-SZ-XJ27 The genus Halomonas, proposed by Vreeland et al. (1980) , is the largest genus in the family Halomonadaceae within the class Gammaproteobacteria and, at the time of writing (May 2015) , it contained 82 species with validly published names (http://www.bacterio.net/halomonas.html), most of which were isolated from samples from hypersaline and/ or saline-alkaline environments. In general, the great majority of members within the genus Halomonas stain Gram-negative and are rod-shaped and non-sporulating. They are chemo-organotrophs, with predominantly respiratory metabolism, using oxygen, nitrate or nitrite as electron acceptors (González-Domenech et al., 2009) . Numerous strains of Halomonas have been recognized for their potential applications in biotechnology, such as fermenting seafood products (Yoon et al., 2002) , producing exoenzymes (Coronado et al., 2000; Sánchez-Porro et al., 2003) , biopolymers of exopolysaccharides (Arias et al., 2003; Llamas et al., 2011) and polyhydroxyalkanoate (Simon-Colin et al., 2008), denitrifying (Mormile et al., 1999; González-Domenech et al., 2009 ) and degrading toxic compounds (Margesin & Schinner, 2001; Zhao et al., 2014) . Type strains of several species of the genus Halomonas, e.g. Halomonas elongata, are regarded as model systems for investigations of physiological adaptations and osmoregulatory mechanisms of moderate halophiles (Ventosa et al., 1998; Nieto et al., 2000) .
In this study, we report the isolation and characterization of a novel, moderately halophilic bacterium designated strain BZ-SZ-XJ27 T . It was retrieved from a combined water and sediment sample of a saline-alkaline lake (,1.54 M Na + , ,0.57 M Mg 2+ , , pH 8.3) at 1072 m elevation located close to national road 314, 72 km east of Urumqi city in Xinjiang Uyghur Autonomous Region of China (438 249 350 N 888 069 390 E). Collected samples were transferred immediately to sterile serum bottles, tightly sealed with blue butyl-rubber stoppers, kept at room temperature during transportation and subsequently stored at 4 8C for up to 2 weeks until ready for use. The classification of strain BZ-SZ-XJ27
T was done on the basis of standard taxonomic methods including the minimal standards recommended by Arahal et al. (2007) for describing novel taxa of the family Halomonadaceae.
Strain BZ-SZ-XJ27
T was isolated using serial dilutions up to 10 27 from the mixed water and sediment sample on solid medium. The medium was adjusted with 2 M HCl at room temperature to pH 8.0 (Wiegel, 1998) and 1.6 % agar was added. After autoclaving at 121 8C for 45 min, 0.2 % (w/v) filter-sterilized glucose was added to the medium before pouring plates. Representative colonies were picked and repeatedly restreaked on the aforementioned plates until a pure isolate was obtained, which was designated strain BZ-SZ-XJ27
T . After 2-3 days, this isolate formed creamywhite, convex, circular colonies, 1-2 mm in diameter, with lobate margins. For short-term preservation, strain BZ-SZ-XJ27
T was maintained on slant tubes kept at 4 8C but transferred every 3 weeks. For long-term preservation, cells were suspended in 30 % (v/v) glycerol prepared with liquid culture medium and stored in cryotubes at 280 8C. For 16S rRNA gene sequence analysis, genomic DNA was extracted using a microbial DNA isolation kit according to the manufacturer's instructions (New Industry). DNA concentrations were quantified with an ND1000 spectrophotometer and DNA was examined for integrity by agarose gel electrophoresis. An almost-complete 16S rRNA gene sequence (1500 high-quality nucleotide positions) was obtained after amplification by PCR using primers 8F and 1492R (Zhao et al., 2010) and sequencing of the recombinant vector of the PCR product cloned in the pGEM-T Easy vector (Promega). Sequences of the closest relatives were retrieved from the GenBank database using the BLASTN (Romano et al., 2007) . Lower similarities were displayed with the type strains of other species of Halomonas with validly published names (92.4-96.2 %) and other members of the family Halomonadaceae, including members of the genera Salinicola (94.6 %), Chromohalobacter (93.3-94.6 %) and Kushneria (92.1-93.3 %). Although there is no precise correlation between 16S rRNA gene sequence divergence and species delineation, it is generally recognized that divergence values of 3 % or more are significant (Infante-Dominguez et al., 2015; Stackebrandt & Ebers, 2006) .
To delineate the phylogenetic position of strain BZ-SZ-XJ27
T within the family Halomonadaceae, 16S rRNA gene sequences of all representative members of the genus Halomonas were obtained from public databases and aligned using CLUSTAL_X version 2.0 (Larkin et al., 2007) . Phylogenetic trees were reconstructed from 1000 replicates each for bootstrap analysis with the neighbour-joining (NJ; Saitou & Nei, 1987) , minimum-evolution (Rzhetsky & Nei, 1992) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Kluge & Farris, 1969 ) methods using MEGA version 6.0 (Tamura et al., 2013) . Evolutionary distances were calculated according to the algorithms of the Jukes-Cantor model (Jukes & Cantor, 1969) . Phylogenetic trees using a reduced dataset containing only the most closely related organisms are shown in Figs 1 and S1 (available in the online Supplementary Material). Strain BZ-SZ-XJ27
T constituted a single cluster with H. korlensis XK1 T through NJ, minimum-evolution and maximum-parsimony methods (Figs 1 and S1a, b), and was separated from the closely related H. campaniensis 5AG T , which showed the highest 16S gene sequence similarity. However, it formed a distinct and separate branch from H. korlensis XK1 T using maximum-likelihood methods (Fig. S1c ). To clarify the phylogenetic position of strain BZ-SZ-
XJ27
T precisely in relation to its closest relatives in the family Halomonadaceae, multilocus sequence analysis (MLSA) was performed as recommended by de la Haba et al. (2012) . Two additional housekeeping genes, gyrB and rpoD, of strain BZ-SZ-XJ27
T and H. korlensis CGMCC 1.6981
T were amplified with the primers and PCR protocols described by de la Haba et al. (2012) . Each of the PCR products was ligated and sequenced as described above. A supermatrix of 3556 nt was then constructed by concatenating the alignments of the 16S rRNA, gyrB and rpoD genes and used with the NJ algorithm. Phylogenetic analysis clearly revealed that strain BZ-SZ-XJ27
T was included in the cluster of species of Halomonas (Fig. S2) , sharing 78.7-81.7 % gyrB and rpoD gene sequence similarity, and grouped specifically with H. korlensis CGMCC 1.6981
T .
Because of the high sequence similarity to H. campaniensis 5AG T and the fact that it shared a branching node with H. korlensis XK1 T , DNA-DNA hybridization was performed independently three times using the thermal denaturation and renaturation method (ZakrzewskaCzerwiń ska et al., 1988) . Renaturation was performed at 76.5 8C in 26 SSC buffer (0.15 M NaCl, 0.015 M trisodium citrate; pH 7.0). Strain BZ-SZ-XJ27
T exhibited levels of DNA-DNA relatedness of 53¡1 and 38¡2 % (means¡SD) with H. korlensis CGMCC 1.6981
T and H. campaniensis DSM 15293 T , respectively. These values are clearly below the 70 % threshold, currently a widely
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Zymobacter palmae T109 T (D14555) accepted criterion for bacterial species delineation (Stackebrandt & Goebel, 1994) , indicating that this strain should be assigned to a novel species within the genus Halomonas. The DNA G+C content of strain BZ-SZ-XJ27 T was 61.7¡0.8 mol% (n53), as determined by the thermal denaturation method (T m ) using DNA from Escherichia coli K-12 as a control (Gerhardt et al., 1994; Mesbah et al. 1989) , which is within the range reported for species of Halomonas (51.4-74.3 mol%) (Martínez-Cánovas et al., 2004; Quillaguamán et al., 2004) .
Unless otherwise stated, the aforementioned medium for growth of strain BZ-SZ-XJ27
T was used for morphological, physiological and biochemistry analyses, following the recommended minimal standards (Arahal et al., 2007) . Cell morphology was examined by scanning electron microscopy at 10 kV (FEI Quanta 200) and transmission electron microscope at 80 kV (JEOL JEM-1400). Cells in liquid medium at exponential growth phase were short, flexible and rod-shaped, about 1.0 mm wide and 1.5-2.0 mm long (Fig. S3a) . A single flagellum attached to cells was observed in electron micrographs of cells negatively stained with 1.0 % (w/v) uranyl acetate (Fig. S3b) . Endospore formation was not detected by using the Schaeffer-Fulton staining method under any cultural conditions . Gram-staining was performed by using the standard Gram reaction (Doetsch, 1981) , yielding a Gram-negative staining reaction.
Growth was tested at total Na + concentrations of 0.05-5.18 M [equivalent to 0.29-30.30 % (w/v) NaCl] at intervals of 2 % (w/v) NaCl and also at total Na + concentrations of 0.06 [corresponding to 0.35 % (w/v) NaCl], 0.135 (0.79 %), 0.19 (1.11 %), 0.22 (1.29 %) and 4.32 M (25.27 %), as well as at 0-50 8C at intervals of 5 8C and at 2, 4, 33, 37, 39, 41 and 43 8C. The pH range for growth was determined at 39 8C and 1.42 M Na + over the range pH 5.5-11.5 at intervals of 0.5 pH units with the following buffers used individually at 50 mM: MES (pH 5.5-6.5), HEPES (pH 7.0-8.0), TAPS (pH 8.0-9.0), CHES (pH 9.0-10.0) and CAPS (pH 10.0-11.5). All tests were conducted in triplicate by measuring the maximum OD 600 using a HACH DR2800 spectrophotometer (Hach Co.). Growth of strain BZ-SZ-XJ27
T occurred within the total Na + range of 0.22-4.32 M [equivalent to 1.3-25.3 % (w/v) NaCl] (optimum at 1.42 M) at pH 8.0 and 39 8C, at pH 6.0-10.0 (optimum pH 8.0-8.5) at 1.42 M Na + and 39 8C, and at 4-43 8C (optimum at 39 8C) at 1.42 M Na + and pH 8.0. No growth was observed after incubation for 7 days at or above 4.84 M Na + [corresponding to 28.32 % (w/v) NaCl], at or below pH 5.5 or at or above pH 10.5, or at or below 2 8C or at or above 45 8C. The requirement for Na + was tested in liquid medium in which NaCl and NaHCO 3 were replaced with equimolar concentrations of KCl and KHCO 3 in the absence of yeast extract. This isolate was obligately dependent on Na + , as no growth occurred without added sodium salts. Strain BZ-SZ-XJ27
T was strictly aerobic, as demonstrated by the absence of growth after incubation under optimum conditions for 7 days in liquid medium under microaerobic conditions (i.e. pink oxidized resazurin medium flushed with nitrogen) and on agar plates incubated in a Bactron anaerobic chamber (Sheldon Manufacturing).
To test the utilization of various substrates (0.2 %, w/v) as carbon and energy sources or as carbon, nitrogen and energy sources, cells were incubated in 5 ml basal medium without yeast extract for up to 72 h under shaking at 200 r.p.m. Growth was recorded after the third successive transfer. For acid production from carbohydrates (1 %, w/v), bromothymol blue was added to a final concentration of 0.03 g l 21 . In addition, 71 individual substrates were tested using GNIII MicroPlates (Biolog) with 2 ml p-iodonitrotetrazolium violet (50 mg ml 21 ) (Sigma Aldrich) per 150 ml inoculum as indicator for substrate oxidation. The cell density was adjusted with basal medium without any substrates to 90 % transmission (HACH DR2800; Hach Co.). When testing amino acids or their derivatives, NH 4 Cl was omitted from the basal medium. Sodium thiosulfate (20 mM), sodium nitrate (20 mM), sodium nitrite (5 mM), MnO 2 (10 mM) and fumarate (20 mM) were tested individually as electron acceptors in Hungate tubes containing anaerobic broth supplemented with 0.2 % yeast extract as an electron donor. Bacterial growth was assessed by observing visible turbidity in the tube or by measuring OD 600 (HACH DR2800; Hach Co.). Tests for hydrolysis of casein, gelatin, hippurate, starch, tyrosine and Tweens 20 and 80, production of indole and H 2 S and phenylalanine deamination were carried out as described by Mata et al. (2002) . Hydrolysis of DNA was determined by using the DNase tube test method (Gerceker et al., 2009) . Nitrate and nitrite reduction and the methyl red and Voges-Proskauer tests were performed as described by Lányi (1987) . Catalase activity was observed as gas production in a 3 % hydrogen peroxide solution and oxidase activity was determined by oxidation of 1 % p-aminodimethylaniline oxalate (Zhao & Chen, 2012) . Arginine decarboxylase, lysine decarboxylase and ornithine decarboxylase activities were tested by observing the colour change of bromocresol purple to purple after 24 h of incubation (Barrow & Feltham, 1993) . Other enzyme activities were tested by using the API ZYM system (bioMérieux). Sensitivity to antibiotics were assessed by spreading the culture suspension on solid medium agar plates (1.6 %) using Sensi discs (6 mm; Hangzhou Microbial Reagent) as described by Mata et al. (2002) and incubating for 5 days before inhibition zones were recorded. Detailed results of morphological and physiological characterizations, nutritional tests, biochemical tests and antibiotic sensitivity tests are shown in the species description. Several differential phenotypic features of strain BZ-SZ-XJ27
T were observed in comparison with five closely related members of the genus Halomonas (Table 1) was able to produce acids from melezitose. The novel strain also differed from the reference strains in its ability to produce phenylalanine deaminase, although the result of this test was not reported for H. fontilapidosi 5CR T .
For the analysis of cellular fatty acids, strain BZ-SZ-XJ27
T , H. korlensis CGMCC 1.6981
T and H. campaniensis DSM 15293 T were cultivated in the above-described basal medium supplied with 1 % yeast extract and 0.2 % glucose. After incubation for 48 h at 37 8C, cellular fatty acid profiles were determined by GC/MS according to the instructions of the Microbial Identification System (MIDI). Peak areas were integrated automatically and the percentages of the various fatty acids were determined using the Microbial Identification standard software package (Sasser, 1990) . The major fatty acids making up more than 10 % of the total were summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c; 36.6 %), C 16 : 0 (25.9 %) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c; 21.2 %). The dominant fatty acids of strain BZ-SZ-XJ27 T , with a very high content of saturated straight-chain and unsaturated fatty acids, were similar to those of H. korlensis CGMCC 1.6981
T and H. campaniensis DSM 15293 T , but they differed in the proportions of some components ( Table 2) Tindall (1990a, b) and Tindall et al. (2007) . The predominant polar lipids included two unknown phospholipids (PL1 and PL4), phosphatidylethanolamine and phosphatidylglycerol. Additionally, moderate to minor amounts of two further unknown phospholipids (PL2-3) and an unknown glycolipid were found (Fig. S4 ). Ubiquinone 9 (Q-9; 89 %) and Q-8 (10 %) were identified as the major respiratory quinones, which correspond to the characteristic quinones found in members of the genus Halomonas. Q-10 was also detected as a trace component.
On the basis of morphological, physiological and chemotaxonomic properties, 16S rRNA gene sequence analysis, MLSA using the 16S rRNA, gyrB and rpoD genes and DNA-DNA relatedness, strain BZ-SZ-XJ27
T belongs to the genus Halomonas and is proposed to represent a novel species, for which the name Halomonas urumqiensis sp. nov. is proposed.
Description of Halomonas urumqiensis sp. nov.
Halomonas urumqiensis (u.rum.qi.en9sis. N.L. fem. adj. urumqiensis pertaining to Urumqi, in Xinjiang Uyghur Autonomous Region of China, from where the type strain was isolated).
Cells are Gram-staining negative, motile by a single flagellum and short rod-shaped (1.0|1.5-2.0 mm). Colonies on agar medium after incubation for 2-3 days at 37 uC are creamy white, opaque, convex and circular with lobate margins, approx. 1-2 mm in diameter. Grows at pH 6.0-10.0 with an optimum at pH 8.0-8.5, at 4-43 uC with an optimum of 39 uC and at total Na With the API ZYM system, positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), leucine arylamidase, valine arylamidase, cystine arylamidase, acid phosphatase, naphthol-AS-BI-phosphohydrolase, b-galactosidase and a-glucosidase, but negative for activities of urease, lipase (C14), trypsin, a-chymotrypsin, a-galactosidase, b-glucuronidase, N-acetyl-b-glucosaminidase, a-mannosidase and a-fucosidase. Sensitive to the following antimicrobial agents (mg per disc unless indicated): cefoxitin (30), chloramphenicol (30), clarithromycin (15), clindamycin (2), erythromycin (15) and rifampicin (30). Resistant to amoxicillin (10), ampicillin (50), carbenicillin (100), cefalotin (30), cefotaxime (30), gentamicin (10), kanamycin (50), nalidixic acid (30), neomycin (30), penicillin (10 IU), polymyxin B (300 U), streptomycin (300), sulfamethoxazole (300), tetracycline (30) and vancomycin (30). The fatty acid profile consists of summed feature 8 (C 18 : 1 v7c and/or C 18 : 1 v6c; 36.6 %), C 16 : 0 (25.9 %) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c; 21.2 %) as major fatty acids, followed by C 10 : 0 (5.0 %), C 12 : 0 3-OH (4.9 %) and C 12 : 0 (1.4 %). The predominant polar lipids are two unknown phospholipids (PL1 and PL4), phosphatidylethanolamine and phosphatidylglycerol. The main respiratory quinones are Q-9 and Q-8.
The type strain is BZ-SZ-XJ27 T (5JCM 30202 T 5CGMCC 1.12917 T ), isolated from a combined water and sediment sample from a saline-alkaline lake close to Urumqi city, Xinjiang Uyghur Autonomous Region of China. The genomic DNA G+C content of the type strain is 61.7 + 0.8 mol% (T m ).
